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UNITED STAT2S DEPARTMENT OF THE INTERIOR - BUREAU OF MITES 


STATE REGULATIONS PERTAINING TO THE USE OF INTERWAL- | 
COMBUSTION ENGINES IN COAL AND METAL MINES AND IN TUNNELS2/ 


By Le Ce Ilsley£ and Se de cleim3/ 


The increasing use of Diesel engines for operating equipment on trunk- 
line railroads and for power-plant units has stimulated interest in the use of 
Diesel engines for other lines of work, among which is the possibility of sub- 
stituting Diesel locomotives for trolley locomotives for mines. 


The possibility of developing Diesel locomotives for duty in American 
mines 1s not as remote as it might seem, particularly in view of the fact that 
locomotives of this type are already used in considerable numbers in European 
minese A study of Diescl locomotives in Europe is contained in Report of 
Investigations 3320, Dicsel Mine Locomotives - Development and Use in European 
Coal Mines, by George Se Rice and F. E. Harris. 


Owing to the known hazards of operating gasoline locomotives underground, 
anumber of State regulations limiting or prohibiting the use of gasoline 
locomotives underground have been enacted. Some of this legislation un- 
doubtedly will be construed to prohibit the use of any type of internal-com- 
bDustion engine in underground workings. 


This paper contains abstracts of tho various State regulations that may 
have a bearing on whether or not Diesel locomotives will be permittcd in mines 
and tunnels of the several States as the laws now stand. 


COAL MINING LAWS OF THE STATE OF ALABAMA 
(Code of 1923, as umended July 17, 1935) 


"Section 1692. Regulations As to the Use of Gasoline and Naphtha.-- 
No gasoline or naphtha shall be used in a coal mine, except for operating 
machinery, blow torches, safety lamps, cr for operating under tho following 
regulations; notice shall be made to the chief mine inspector before instal- 
ling, and the installation and operation shall be subject to his approval. 
The supply tank from which the gasoline or naphtha is fed to tho engine shall 
bc of motal with a suitable screw cap oponing, fitted with a gasket so as to 
make the tank tight, and the tank kept frec from leaks. Tho gasoline or 


y The Bureau of Mines will welcome reprinting of this paper provided the 
following footnote acknowlcdgment is used: "Reprinted from Bureau of 
iines Information Circular 7019." 

¢/ Supervising engineer, Eloctrical-Mechanical Scction, Mining Division, 
Central Experiment Station, RBurcau of Mines, Pittsburgh, Pa. 

3 Electricel enginccr, Bureau of Mines, Central Experiment Station, Pittsburgh, 
Pa. 
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Japhtha shall be fed from a tank to the carburetor or mixer by metal tubes 
securely connected so as to reduce the possibility of leaks to a minimum; the 
exhaust from the engine, when discharged in the mine, must not contain more 
than twelve volumes of carbon dioxide and one volume of carbon monoxide to ten 
thousand volumes of air, and must be on the return air current direct to sur- 
face and not contacting any working places. At no time shall more than one 
day's supply of same be taken into the mine at any one time, and at no time 
shall there be more than one day's supply in the mine, including that in the 
supply tank. No gasoline or naphtha shall be taken into the mine except in 
metallic cans, with a screw cap opening at the top, fitted with a suitable 
gasket; no package or can or the supply tank of an engine containing gasoline 
or naphtha shall be opened until ready to make the transfer from the package 
or can to the supply tank, and in transferring a funnel shall be used so as to 
avoid spilling the gasoline or naphtha, and the cap on the supply tank shall 
be immediately closed; in no case shall the package, can or supnly tank be 
opened with any open light or other thing containing fire within twenty-five 
feet of the same." | 


CALIFORNIA - MINE SAFETY ORDERS 
Issued by the Industrial Accident Commission 
(Effective 1921) 


"Order 1741 -— Inflammable Material. 


"(d) The use of gasoline underground is forbidden excent in small amounts 
such as is required for blow torches. 


"(e) The use of fuel burning engines or locomotives underground is for- 
bidden.! 


CALIFORNIA - TUNNEL SAFETY RULES 
Issued by the Industrial Accident Commission 
(Effective 1919) 


"Rule 721 —- Inflammable Material. 


"(d) The use of gasoline underground is forbidden except in small amounts 
such as is required for blow torches. 


¢ 


"(e) The use of fuel-burning engines or locomotives underground is for- 
bidden, except in railroad tunnels open throughout their length. ... ." 


COAL MINING LAWS -- COLORADO 
(Amendments to 1935, incl) 


"Section 105. . .. . No explosive oil shall be used or taken into any 
mine for any purposes, excent when contained in approved safety lamps or in 
oil motors." 
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MINING LAWS OF COLORADO 
(Bulletin No. 11, 1931) 


"Underground 
General 
Haulage 


"35. Gasoline locomotives should only be used by special written per- 
mission of the Commissioner of Mines." 


GENERAL MINING LAWS — ILLINOIS 
(Revised edition 1937) 


"Oil and Other Explosives.--(b) No oils or similarly inflemmable mate- 
rials shall be stored within 100 feet of any hoisting or escapement shaft, 
nor in any mine." 


"Ventilation.—(p) Internal-combustion locomotives used in haulageways 
in coal mines must be equipped with a device that eliminates gas given off by 
said locomotives, if same is found to be injurious to the health of employees." 


LAWS AND REGULATIONS GOVERNING TH® OPERATION OF METAL MINES — “deere 
(Effective 1922) 


"Section 24, . . . . Gasoline shall not be stored underground, provided, 
however, that a tank containing gasoline and connected to the engine or 
other apparatus in which it is being used shall not be construed as a storage 
tank. No engine or other apparatus shall be filled with gasoline while under 
Fround," 


MINING LAWS OF INDIANA 
(In force 1935) 


"108. Combustion-Propelled Engines ~ Use Unlawful - When. 


"Sec. 4. It shall be unlawful for any owner or operator who is engaged 
in removing any material or product from under the surface of the earth to 
use or operate any combustion-propelled engines or machinery in any such 
operation underneath the ground where employees are engaged at work." 


"87. Application of Act ~ Gasoline Engines. 


"Sec. 25. The provisions of this act shall not apply to any mine that 
does not employ ten or more men, except that it shall be unlawful to use or 
operate any gasoline propelled engine or machinery inside any mine in this 
state. (As amended by acts 1925, p. 421)." 


MINING LAW ~- IOWA 
(Code of 1935, amended 1937) 
"1308. Gasoline and Engines ~ Use and Location. No gasoline engine, 
except gasoline haulage motors where the exhaust is properly cared for, or 
supplies of gasoline therefor, shall be located in or near the air current 
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which supplies the employees of any mine with air, but in all cases shall 
be placed upon the return of the air and located at least twenty feet from 
any and all traveling ways. In no case shall any gasoline engine or place 
for supply of gasoline be located without first having the approval in writ- 
ing of the mine inspector, who shall determine the suitability of the loca-— 
tion of said engine and supplies. The supply of gasoline shall be kept at 
the place designated and shall not exceed twelve gallons at any one time." 


"1309. Temporary Location of Engine - Conditions. In case of emergency 
a gasoline engine may be temporarily placed where needed and the inspector 
of the district in which the mine is located immediately notified thereof; 
he shall at once proceed to the mine and determine as to the safety of the 
employees while the enzine is so operated at such location. If in his judg- 
ment the operation thereof can be continued at such place with reasonable 
safety to the employees, such operation may be continued while the employees 
are at work until the emergency shall have passed; otherwise the inspector 
shall order the employees, excent such as are required to operate the engine 
and work connected therewith, to leave the mine until the same is made safe." 


THE MINING LAWS OF THE STATS OF KENTUCKY 
(Effective 1927) 


"Section 19. Ventilation of Mines... 


"No product of petroleum, or alcohol or any compound that in the opinion 
of the inspector will contaminate the air to such an extent as to be in- 
jurious to the health of the miner shall be used as motive power in any mine.. 


MINING LAWS OF TH STATE OF MARYLAND 
(1923 including regulations of 1929) 


"Section 96. The Bureau (Maryland Bureau of Mines] shall regulate and 
may prescribe conditions for the installation, maintenance and operation of 
internal—combustion engines at or Within any such mine." 


MINING LAWS OF NEVADA 
(1957) 


"Gasoline Underground, Restrictions. 


m4229, Use of gasoline underground is forbidden, except as follows: 
Gas engines of not more than & horsepower may be operated not more than 100 
feet below the surface, providing said engine exhausts into a pipe which ex- 
tends to the surface; or to a depth of 250 feet below the surface, providing 
the exhaust from said engine is attached to a pipe through which air is 
drawn by means of a suction fan, or otherwise, to the surface. All engines 
and their method of installation as provided in this section shall be subject 
to the approval of the inspector of mines of the State of Nevada." 
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SAFETY CODE FOR WORK IN CCMPRESSED AIR (TUNEL CONSTRUCTION) -- NEW JERSEY 
(1931) 


NInflammable Material - Pule 44, 


"(c) O11 for illumination or power shall not be taken into the underground 
workings of any tunnel or kept therein in quantities greater than necessary to 
afford one day's supply. 


"(d) The storage of gasoline, naphtha, and other distillates underground 
is prohibited; provided, however, that a supply sufficient for one day's oper- 
ation of blow torches, fuel-burning engines, or locomotives may be kert in 
the tank or tanks attachec to such equipment," 


Mfechanical Haulage. 


"Rule 56... . . No gas locomotive shall be used in any tunnel without 
the written consent of the Commissioner of Labor." ... 


MINING LAWS OF NEW MEXICO 
(1533) 


"Sec. 68. Not more than one barrel or tank of lubricating oil holding 
he gallons, or the equivalent thereof, shall be stored on any one level under- 
ground; it shall be kept in fireproof surroundings. Gasoline shall not be 
stored in underground mines," 


INDUSTRIAL CODE RULES RELATING 7C¢ WCEK IN COMPRESSED AIR (TUSNEL CONSTRUCTION) — 
HEW YOuK 
(Effective 1922) 


"Inflammable Material. Rule 1355. 


"(c) O1l for illumination or power shall not be taxen into the under- 
ground workings of any tunnel or kept therein in quantities greater than 
necessary to afford one day's supply. 


"(d) The storage of gasoline, naphtha, and other distillates underground 
1S prohibited; provided, however, that a supply sufficient for one day's 
operation of blow torches, fuel-burning engines, or locomotives may be kept 
in the tank or tanks attached to such equipment." 


"Mechanical Haulage. Rule 1371 ..... 


"No gas locomotive shall te used in any tunnel without the written con- 
sent of the Industrial Commissioner." 


INDUSTRIAL CODE RULES RELATING TO MINES AND QUARRIES — HW YOR! 
(Effective 19138) 


"Rule 1005. Inflammable Material. 
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"(d) The storage of gasoline, naphtha, and other distillates undergrowi 
is prohibited, provided, however, that a supply sufficient for one day's oner- 
ation of plow torches, fuel—burning angines, or locomotives may be kept in th 
tank: or tanks attached to such equipment." 


"Rule 1047. Mechanical Haulage. 


"No gas locomotive shall be used in any mine without the written consert 
of the Industrial Commission." 


MINING LAWS OF OHIO 
(1937) 


"Sec. 898-80, Felating to Use of Gasoline in Mines. No gasoline, 
napntha, kerosene, fuel-oil, or gas engine shall be used in e mine, except fo: 
operating pumping machinery where electric, compressed~air, or steam power is 
not availatle or cannot be transmitted to the pump, and then the owner, lesse 
or agent shall observe the following: Notice shall be given to the chief, 
division of mines, before installing, and the installation and operation shal 
be subject to his approval; no wood or inflammable material shall be permitte 
nearer than twenty-five feet of the engine; the supply tank from which the 
gasoline, naphtha, kerosene, or fuel 0.1 is fed to the engine shall be of 
metal, with a suitable screw cap opening, fitted with a gasket so as to make 
tank air-tight and prevent the escap. of gas into the atmosphere, and the tan 
rept free from leaks; the gasoline, naphtha, kerosene, or fuel oil shall te 
fed from a tank to the carburetor or mixer by metal tubes securely connected 
s0 ~s to reduce the possibility of leaks to a minimum; the exhaust from the 
engine shall be conducted by means of metal pipes into the return air current 
so that the fumes of combustion will not enter the workings of the mine where 
the men are required to work, or be conducted in an upcast shaft or slope net 
used as a means of ingress or egress or through metal pipes to the surface; ¢ 
no time shall there be more than five gallons of such gasoline, naphtha, kero: 
sene, or fuel oil taken into the mine, including that in the supply tank; no 
gasoline, naphtha, kerosene, or fuel oil shall be taken into the mine except 
in metallic cans, with a screw cap openine at the top, fitted with suitable 
gasket; no package or can, or the supply tank of an engine, containing gascli: 
naphtha, kerosene, or fuel oil shall be opened until ready to make the trans?: 
from the package or can to the supply tank; and in transferring, a funnel 
shall be used so as to avoid spilling the gasoline, naphtha, kerosene, or fue. 
oil, and the cap on the supvly tank shall be immediately closed; in no case 
Shall the package, can, or the supply tank be opened with an open light or o%! 
thing containing fire within twenty-five feet of same." 


BITUMINOUS MINING LAWS OF PENNSYLVANIA 
Section 7 (as amended by act no. 464, July 1, 1937) 


"No product of petroleum or alcohol or any compound thereof shall be 
used as motive power in any mine without the written consent of the inspectcr, 


which written consent shall state the conditions under which it may be used a: 
a motive fuel." 
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MINING LAWS OF STATE OF VIRGINIA 
(1956) 


"Section 1845. 


In part ~ "No gasoline engine shall be operated underground except in 
case where authorization for such operation shall have been obtained from the 
division of mines," 


"Section 1882 (2nd par.) 


"Any miner, or employee in any mine, or employee of any mine operator or 
mine owner who shall knowingly use or permit to be used for illuminating pur- 
poses in any mine in this State any oil other than that prescribed in section 
eighteen hundred and eighty, or who shall store, or permit the storage of oils 
or other inflammable material inside of a mine in quantities in excess of 
normal daily needs, shall be guilty of a misdemeanor and upon conviction there- 
of, be fined not less than five nor more than twenty-five dollars, or be confir 
in jail not less than five nor more than sixty days, or both, for each offence. 


MINING LAWS — WEST VIRGINIA 
(1937 edition) 


"Section 10. Petroleum and Alconol Products Prohibited as Motive Power 
in Mines.—-No product of petroleum or alcohol or any compound that in the 
opinion of the inspector will contaminate the air to such an extent as to be 
injurious to the health of the miner shall be used as motive power in any mine. 


INDUSTRIAL COMAISSION OF WISCONSIN 
GENSRAL ORDERS ON MINES 
(1937) 

"Order 305. Ventilation. 
"(d) Fuel~Burning Locomotives. Where fuel-burning locomotives are used 
in haulageways, forced ventilation sufficient to maintain the carbon monoxide 
contents to 0.01 per cent or less during period of poorest combustion shall 
be provided. Fuel—burning locomotives shall not be used in dead-end drifts or 
allowed to idle when not engaged in hauling cars." 

"Order 313. Flammable Material. 

"(d) Fuel Oil Underground. Gasoline, naphtha, and other distillates 


Shall not be stored in underzround workings except that an amount sufficient 
to operate a fuel burning locomotive for one shift may be kept." 
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COAL-MINING LAWS OF THE STATE OF WYOMING 
(1937, chapter 4o) 


"lL, The use of mining locomotives, pumping engines, hoists, trucks, or 
any other form of machinery driven or propelled by internal combustion en- 
pines, in which power is generated by burning within the cylinder or cylinder: 
a mixture of air and gas or air and alcohol, gasoline, fuel oil, oil distille 
or other liquid fuel, within any coal wine or mines, is hereby declared to te 
unlawful, and any person or persons, body corporate, agent, manager, or ez 
ployer who shall violate any of the provisions of this section shall be deere 
suilty of a misdemeanor, and uvon conviction thereof shall for each offense 
ve <apject to a fine of not less than one hundred dollars ($100.00), or more 
than two hundred dollars ($200.00), o: imprisonment in the courty jail fora 
period of not more than four months, or both, such fine and imprisonment to t 
determined by the court." 


CONCLUSIONS 


The foregoing rules were obtained from a study of the codes of 33 States. 
In gathering this information, it is possible that other rules having appli- 
cation may have been overlooked. However, it is believed that most of the 
regulations having a bearing on the use of internal-combustion engines under- 
g€round have been included. 


From the regulations quoted, it will be seen that the laws in three Stat 
definitely prohibit tne underground use of internal-combustion engines, In] 
States, the permission to operate such engines in a mine or tunnel must be 
secured from the mine inspector or other authority having jurisdiction, while 
in 5 States these engines may be used underground under certain conditions, 0 
their use is restricted to a stated type of work, such as pumping. Some of 
the codes examined are worded in such manner that it may be inferred that 
internal-combustion engines may be used in the mines of those States. 


The manufacturer of Diesel equipment is advised to obtain a ruling fror 
State Departments before proceeding with the construction of equipment for 
mine or tunnel ser-ice. Esvecially is this procedure advisable since State 
laws may change from time to time; also, it is well to have a definite inter- 
pretation of existing laws that are ~.rhaps not clear on this point. 
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